Sca+CD34- murine side population cells are highly enriched for primitive stem cells.
The aim of this study was to characterize murine side population (SP) stem cells and SP cell subpopulations for primitive stem cell capacity. SP cells, characterized by a specific Hoechst dye efflux pattern, were isolated by flow cytometric analysis and sorting from murine adult whole bone marrow (WBM). Different subpopulations of SP cells were isolated by staining with anti-Sca and anti-CD34 antibodies. Primitive stem cell content of SP cells and SP subsets were determined by cobblestone area-forming cell (CAFC) frequencies. Measurement of CAFC frequencies revealed that SP cells are greatly enriched for both primitive stem cells (day-28-35 CAFC) and somewhat more mature hematopoietic cells (day-14-21 CAFC) compared to WBM. The day-28 and day-35 CAFC enrichments in SP cells vs WBM cells were 1065 and 471, respectively. Analysis of the subpopulations of SP cells revealed that SP(+)Sca(-)CD34(+) cells contained almost exclusively day-7 CAFC and had little day-28-35 CAFC activity. SP(+)Sca(+)CD34(+) cells had high day-7-14 CAFC frequencies, but lower day-35 CAFC frequencies compared to SP(+)Sca(+)CD34(-) cells. SP(+)Sca(+)CD34(-) cells contained very low day-7 CAFC activity, but nearly 2200 times the day-28-35 CAFC activity as normal bone marrow. To evaluate the influence of Hoechst dye efflux capacity, we divided the SP tail into four groups of cells. The SP cells with lowest efflux of Hoechst dye contained the highest progenitor activity (day-7-14 CAFC). The highest day-35 CAFC frequencies, nearly 6000 times those of normal marrow, were seen in the SP cells with the greatest efflux of the Hoechst dye. Murine SP cells contain both progenitor and primitive populations of hematopoietic stem cells. The most primitive stem cells measured in the in vitro CAFC assay mark for Sca(+) and CD34(-) and have a high ability to efflux Hoechst dye. Isolation of these cells may provide the means to directly study mechanisms of primitive stem cell damage.